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In 2008, Clostridium diﬃcile rates were increasing in Ontario, Canada, and in response, hospitals were man-
dated by the Ontario Ministry of Health to publicly report their C diﬃcile infection (CDI) rates. In order
to assist hospitals which had ongoing CDI outbreaks, a process of an external infection control resource
team (ICRT) was introduced. This article describes the function and process of the ICRT, managed by Public
Health Ontario, and reviews the lessons learned over the ﬁrst 5 years of operation. These lessons may
assist other hospitals in managing their own infection prevention and control outbreak.
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Over the last decade, Clostridium diﬃcile has emerged as a major
causeof health care–acquireddiarrhea.1 TheNorthAmericanpulsotype1
strain, a hypervirulent epidemic C diﬃcile strain ﬁrst identiﬁed in the
Northeastern United States and Quebec, Canada, in 2003, has ren-
dered traditional management diﬃcult2 and in recent years has been
the predominant outbreak strain seen in Ontario, Canada, hospitals.3
In response to several serious outbreaks of C diﬃcile infection
(CDI) that highlighted the need for heightened surveillance, Ontario
amended regulations in 2008 to make C diﬃcile–associated disease
(now more commonly referred to as CDI) outbreaks in public hos-
pitals reportable to public health units under the Health Protection
and Promotion Act.4,5 At the same time, the Ontario Ministry of
Health and Long-Term Care created infection control resource teams
(ICRTs) to provide support for hospitals and public health units as
they worked together to manage and control CDI outbreaks. This
article describes the process of the ICRT and the lessons learned over
the ﬁrst 5 years of operation.
ICRT PROCESS
ICRTs are deployed after a request from the health care setting,
the public health unit, or both. The ICRT reviews the current status
of the outbreak, reviews the application of infection prevention and
control (IPC) best practices in the affected institution, and identi-
ﬁes possible IPC gaps and potential causes which could exacerbate
the outbreak. The goal is to provide recommendations for system
improvement. The ICRT process involves the collection of detailed
information about the outbreak, including epidemiologic trends and
control measures implemented to date prior to the on-site visit. Each
ICRT is typically led by at least 1 physician and includes infection
preventionists and an epidemiologist with expertise in outbreak
management and IPC. Visits are usually completed in a single day,
but they have been expanded tomultiple days in more complex out-
breaks. Components of the visit include key informant interviews,
data sharing, and a tour of the facility site—speciﬁcally the affect-
ed area(s). A verbal summary of the ﬁndings of the ICRT is presented
at the end of the visit to allow urgent issues to be addressed im-
mediately and is followed a few weeks later by a more detailed
written report. The Ontario Provincial Infectious Diseases Advi-
sory Committee best practice documents for IPC are used as the basis
for assessing practice and making recommendations.6,7
METHODS AND MATERIALS
Between 2008 and 2012, 22 ICRT visits to 19 facilities were com-
pleted as a result of persistent high rates of CDI or outbreaks in Ontario
hospitals. Three facilities had 2 ICRT visits over the 5-year period.Most
(59%) ICRTvisitswere at large communityhospitals; the remainderwere
at acute teaching hospitals (27%) and small community hospitals (14%).
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There were several common deﬁciencies identiﬁed by many of
the ICRTs, resulting in similar recommendations across many of the
reports. These issues have been grouped into the following general
categories in order of frequency: (1) environmental services, (2) an-
timicrobial stewardship, (3) IPC program staﬃng and medical
leadership, (4) identiﬁcation and prompt isolation of CDI cases, and
(5) hand hygiene.
Environmental services
Failure to implement environmental services recommenda-
tions was the most commonly identiﬁed issue in ICRT reports. The
most frequently identiﬁed challenges in this area were processes
for cleaning shared patient equipment, systems for separating clean
and dirty equipment, and adequate environmental services resources.
In 59% of ICRT reports, processes for cleaning and disinfection
of shared patient care equipment were identiﬁed as inadequate. Fre-
quently, there was a lack of clearly deﬁned responsibility for cleaning
shared patient care equipment, leading to confusion about which
equipment was clean, which was not, and who was responsible for
cleaning it. Several hospitals had a system for marking equipment
to identify that it had been cleaned, but awareness of and adher-
ence to the system was not consistent.
In 36% of ICRT reports, management and staﬃng levels in en-
vironmental services were insuﬃcient to ensure adequate cleaning
of patient care areas and other key environments. Most hospitals
were able to dedicate additional resources to environmental clean-
ing during outbreaks, but this was frequently at the expense of other
areas and was not sustainable once the outbreak was over. The
impact of patient ﬂow on environmental services staff was often
not recognized by other departments and was an important factor
in the ability to provide effective and timely service.
Antimicrobial stewardship
Comprehensive antibiotic stewardship programs (ASPs) have
proven to be effective in reducing antibiotic use,8 a known risk factor
for the development of CDI. The recommendation for hospitals to
have an ASP was added to Annex C of the Ontario Provincial Infec-
tious Diseases Advisory Committee’s “Routine Practices and
Additional Precautions in All Health Care Settings” document in
2012.6 During the 5-year review period, 73% of ICRT reports iden-
tiﬁed a lack of established ASPs with dedicated resources. Most
hospitals were in the early stages of ASP implementation and did
not have a dedicated pharmacy staff or physician. Without dedi-
cated resources, ASP activities are not sustainable, likely limiting
their success.8
Program staﬃng and medical leadership
Sixty-four percent of ICRT reports noted that hospitals had dif-
ﬁculty staﬃng their programs with infection preventionists to the
recommendedminimum levels. Some hospitals did not have a dedi-
cated manager for the IPC program or combined the role with
management of programs, such as environmental services, occu-
pational health and safety, or central reprocessing. Infectious disease
and IPC physician support was noted as insuﬃcient in 41% of ICRT
reports. This was particularly true for smaller hospitals, where access
to infectious disease and IPC physician expertise was limited.
Even when staﬃng was appropriate to the size and case mix of
a hospital, it was common for the IPC program to be responsible
for roles outside the scope of IPC, such as conducting audits for en-
vironmental services, selecting appropriate antibiotics, or reviewing
stool patterns to determine a CDI patient’s progress. The goal of the
IPC program should be to educate health care providers, give them
the knowledge and tools to take ownership of their actions, and
ensure that IPC best practices are followed in their daily activities,7
rather than assuming other, non–IPC-related responsibilities.
Identiﬁcation and prompt isolation of CDI cases
Appropriate initiation of contact precautions when there is a sus-
pected or conﬁrmed case of CDI was not implemented in 32% of
hospitals. Frequently staff would wait until laboratory conﬁrma-
tion before isolating a patient, rather than at the onset of diarrhea.
Unnecessary movement of patients was identiﬁed as an issue in 41%
of ICRT reports. For example, in one instance, patients experi-
enced >10 moves during a hospitalization. This had an impact on
environmental services’ workload, created challenges in commu-
nication, and made containment and management of the outbreak
more diﬃcult. Transferring patients with CDI to different units was
a concern because it was often done without adequate communi-
cation in order for the receiving unit to implement the measures
necessary to prevent transmission of infection.
Hand hygiene
Just Clean Your Hands, an evidence-based hand hygiene educa-
tion and awareness program, was launched by the Ontario Ministry
of Health and Long-Term Care in 2008.9 Many of the hospitals visited
by ICRTs during the 5-year study period were in various stages of
implementing a hand hygiene program. Most facilities had in-
stalled alcohol-based handrub dispensers in patient care areas and
at entry points, but it was identiﬁed as lacking or inadequate at point
of care in 36% of ICRT reports. Point-of-care placement requires the
positioning of alcohol-based handrub dispensers in arm’s reach of
where care is being delivered.
Hand hygiene audit results were not always shared with all staff,
and this was identiﬁed as an issue in 45% of ICRT reports. Audit data
were typically provided to unitmanagers and seniormanagement but
not always distributed to the front line. There was often a general re-
luctance to provide individual feedback to staff during the audit process.
DISCUSSION AND CONCLUSIONS
Ontario hospitals having CDI outbreak management issues are
encouraged to request an ICRT visit from Public Health Ontario to
help in their IPC quality improvement review. ICRT visits provide
a unique opportunity to observe ﬁrsthand the state of IPC in hos-
pitals that are facing challenges in preventing and controlling CDI.
The ﬁndings of these ICRT visits have identiﬁed core IPC practice
issues that can be addressed to achieve quality improvement and
reduced CDI rates. This summary report may be used by hospitals
with a high burden of CDI to support changes to their IPC pro-
grams, environmental services, and other areas. Given the ﬁndings
of the report review, an important next step is an assessment of the
implementation of the ICRT recommendations. In a pilot sample of
14 hospitals that participated in an ICRT visit between 2010 and
2011, 12 hospitals completed a follow-up interview at least 6months
after the visit. Of the 263 recommendations by the ICRT, 152 (58%)
recommendations were considered completed. Further follow-up
to understand the barriers to implementation of recommenda-
tions will assist in improving ICRT support to hospitals.
Public Health Ontario’s goal is to share the lessons learned from
the information collected at ICRT visits and to help inform institu-
tions in ways to further improve their current IPC and related
practices in the ﬁeld.
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